The relative importance of factors that influence the habitats that animals select often varies with spatial scale. We evaluated the hypotheses that habitat selection by 2 sympatric slender opossums (Marmosops) is scale-dependent, and that coexistence in the gray slender opossum (Marmosops incanus) and the Brazilian slender opossum (M. paulensis) is enabled through differential use of habitat components or segregation in the use of vertical strata, or both. At a mesohabitat scale both species selected areas with dense understory, especially vertical obstruction 0-0.5 m above the ground. At a finer, microhabitat scale M. incanus preferred places with higher plant cover and vertical obstruction 0.5-1.0 m above the ground, and M. paulensis showed no evident pattern of selection. This result supports the hypothesis that habitat selection is scaledependent. Although both species selected similar habitats at the mesoscale, we found segregation in the use of vertical strata, with M. paulensis being more terrestrial than M. incanus. Habitat segregation could reflect the intrinsic habitat preferences of each species or potential competition for space between the 2 congeners.
Most animals exhibit selectivity in the habitats that they use, and thus occur primarily in places where those habitats are available. Certain habitats may be preferred because they provide food, shelter, reproductive or other resources, but those selected most likely offer the best trade-off between resource acquisition and constraints from competition, risk of predation, and other threats (Morris 2003) . In mammals, studies of habitat selection have improved our understanding of the processes that shape species' distributions at local and geographical scales (Pizzuto et al. 2007) , and also have allowed identification of habitat components that are needed to conserve and recover threatened species (Metzger et al. 2007) .
Although many factors can influence habitat selection by marsupials, recent research suggests that their relative importance often varies with the spatial scale of observation (Finlayson et al. 2008) . For example, rainfall and predation limit the distributions of some species at the regional scale, but invertebrate availability, vegetation cover, and substrate characteristics determine their local distributions (Haythornthwaite and Dickman 2006; Pizzuto et al. 2007 ). Conversely, competition, for example, may affect habitat use in different ways at each scale, enforcing allopatry at geographical scales (Dickman 1984) and driving differential use of habitat components at local scales (Dickman 1986) .
In this paper we investigate multiscale patterns of habitat selection by 2 species of didelphid opossums that occur sympatrically in the montane Atlantic forests of southeastern Brazil. The gray slender opossum (Marmosops incanus Lund, 1840) and the Brazilian slender opossum (M. paulensis Tate, 1931) are solitary, nocturnal, and scansorial (Mustrangi and Patton 1997) . Both forage on the forest floor and in the understory for similar food resources (Leiner and Silva 2007a; Loretto and Vieira 2008) , primarily fruits and insects (Astúa de Moraes et al. 2003; Leiner and Silva 2007b) . Because sympatry among ecologically similar species usually is enabled by some sort of resource partitioning (Schoener 1974) , we expected M. incanus and M. paulensis to segregate in their use of habitat. We tested the hypotheses that habitat selection by both species is scale-dependent, and that M.
incanus and M. paulensis should partition habitats through differential use of habitat components or segregation in the use of vertical strata, or both. In evaluating the habitats used by these species we defined mesohabitat and microhabitat following Moura et al. (2005) ; hence mesohabitat refers to the structures within forest patches, and microhabitat to finerscale habitat components.
MATERIALS AND METHODS
Study site.-We worked at Fazenda Intermontes, a 343-ha area ranging from 800 to 1,000 m elevation, in the municipality of Ribeirão Grande, São Paulo, southeastern Brazil. Annual rainfall is 1,100-1,500 mm and mean annual temperature about 22uC. The rainy season extends from October to February and the cold, dry season from March to September. The area contains forest fragments with welldefined vertical stratification, a closed canopy, and lower shrub layers.
Trapping and handling.-Animals were live-captured and their paths tracked to ascertain habitat use. For live capture we established trapping grids in 2 remnants of forest, the 1st, 8 ha, and the 2nd, 20 ha. In each remnant we set up 2 identical livecapture grids, each comprising 5 parallel transects 25 m apart. Each transect contained 5 trapping stations (separated by 20 m) with 2 Sherman traps (model XLF 15, 10.5 3 12 3 37.6 cm; H. B. Sherman Traps, Inc., Tallahassee, Florida), 1 on the ground and the other on tree branches or vines at 1.5-2.0 m. We trapped monthly for 4 consecutive nights from August 2006 to October 2007, using smoked sausage bait and checking traps early each morning. Captured animals were processed immediately and Marmosops species diagnosed using external characters such as pelage color, ear size, and color of the lower leg and ankle (Mustrangi and Patton 1997) . Animals were marked with numbered ear tags (Zootech, Curitiba, Brazil) , and data on their body mass, sex, reproductive condition, and place of capture were recorded. At the end of processing animals were equipped with a spool and line device (Cunha and Vieira 2002) . Quilting cocoons of nylon thread were covered with polyvinyl chloride plastic film and wrapped in masking tape to form the spool, and then attached to the fur between the shoulders of a subject using ester-cyanoacrylatebased glue. To avoid animals carrying spools weighing 10% of their body mass we used spools weighing approximately 1.7 g and tracked individuals weighing 20 g. Tracking of paths occurred about 24 h after release, thus allowing animals a full night of activity and to avoid any disturbance. Trapping and handling conformed to guidelines approved by the American Society of Mammalogists (Gannon et al. 2007 ).
Habitat selection.-We compared available habitats with how the 2 species used and selected them. To evaluate habitat availability we identified 6 variables that might influence the spatial distribution of Marmosops and sampled these following Freitas et al. (2002) . These variables were plant cover (seedlings and shrubs , 0.5 m high) and litter cover (dead leaves and fallen logs), which were inversely proportional and constrained to sum to 100%; canopy cover; and vertical obstruction at 3 heights (0.0-0.5 m, 0.5-1.0 m, and 1.0-1.5 m). A 0.25-m 2 foliage density frame (0.5 3 0.5 m) divided into 100 open squares by nylon mesh was used for all sampling. The number of squares in the frame with .50% visual obstruction was used as a measure of the percentage cover of each variable.
Habitat variables were measured at all trapping stations and along animal spool lines. Canopy, plant, and litter cover were measured at a central stake at each trapping station and at 4 additional stakes placed 3 m away in the 4 cardinal directions. Vertical obstruction was measured with the observer at the central stake facing the additional stakes. The frame was placed horizontally, parallel to the ground near the knees, to measure plant and litter cover. To measure canopy cover the frame was held horizontally above the observer's head. Vertical obstructions were scored holding the frame vertically, with flexed arms, at the 3 heights. For these variables only the vegetation between the frame and the stakes 3 m away was considered. Habitat structure was measured on each grid only once during the study because monthly fluctuations in the variables are usually minimal (E. M. Vieira, University of Brasilia, pers. comm.). Habitat variables were sampled similarly along spool lines. Measurements were taken along the lines at intervals determined by a random numbers generator (but 10 m apart), after discounting the first 20 m from the release station as a ''flight distance.'' We also took measurements at 3 points 3 m away from each point along the spool line, 1 in the direction of travel and the other 2 at 90u. We recorded the distance traveled in each vegetation stratum (ground, understory [0.1-5 m] , and subcanopy [.5 m] ) and the total distance traveled by each individual. Spool threads were tracked and scored the day after animals had been released.
To evaluate habitat selection at the mesohabitat scale we compared variables measured along the entire paths of individuals with potential habitat available in the forest, as represented by variables measured around trap stations. Analysis at this scale allowed us to evaluate the habitat variables influencing the patches selected by animals inside the forest. Conversely, at the microhabitat scale we compared habitat variables measured along the spool lines with those scored 3 m away, thus representing a smaller scale than the areas available around traps, and indicating variables influencing preference within the home range.
Data analysis.-To identify mesohabitat selection we used a single discriminant function analysis to detect differences in the habitat variables used by animals versus those scored around trap stations and differences in habitat use between M. incanus and M. paulensis. Because plant and litter cover were highly correlated (Pearson r 5 20.85, P , 0.05), we excluded plant cover from analyses. Any differences between variables were identified using Wilks' lambda F-statistics.
Microhabitat selection was evaluated using a multiresponse permutation procedure in Blossom (Cade and Richards 2005) . The test statistic is nonparametric and based on the within-group average of pairwise distances between object response values in Euclidian space. It tests the hypothesis of no difference between 2 or more groups. It is analogous to a t-test or 1-way F-test but is not constrained by the assumptions of these tests. We compared differences between 2 groups, the habitat variables measured in the direction taken by each species with the means of those scored 3 m away. The analysis indicates differences only among groups but does not identify which variables drive the differences. When analyses indicated a significant difference between the 2 groups, we compared each of the 6 original variables between groups using Wilcoxon matched-pair tests to identify those contributing to intergroup differences (Zar 1999) .
Based on the distance traveled per stratum and the total distance traveled, we calculated the frequency of use of each stratum for each individual and finally the mean frequency of use of each stratum by both species. To determine differences in the vertical habitat use of the 2 species we ran a factorial analysis of variance using distance traveled in each stratum as the dependent variable and stratum and species as factors. All analyses were performed using Statistica 7.0 (Statsoft, Tulsa, Oklahoma).
RESULTS
Habitat selection.-We captured and tracked 10 individual M. paulensis and 6 M. incanus over 12,000 trap nights. At the mesohabitat scale we detected strong differences (Wilks' lambda 5 0.383, P , 0.0001) between the variables selected by both species and those available on the trapping grids (Fig. 1) . The 1st axis of the discriminant analysis explained 94% of the variance in the data set and indicated that both M. incanus and M. paulensis were associated with proportionately more vertical obstruction between 0 and 0.5 m than was available at this height on the grids (Table 1 ). The 2nd axis explained only 6% of the variance, and did not contribute to further separation between the variables used by or available to the 2 species.
At the microhabitat scale we detected contrasting patterns for each species. In M. incanus we found a marked difference between the habitat variables along the line of travel and those 3 m away, based on the multiresponse permutation procedure (P 5 0.015). We obtained significant differences for 3 variables ( Table 2 ), indicating that M. incanus used places with higher plant cover and greater vertical obstruction between 0 and 1.0 m than were available. M. paulensis showed no clear pattern of microhabitat selection; the multiresponse permutation procedure failed to find a significant difference between the 2 groups of variables (P 5 0.29).
Habitat segregation.-At the mesohabitat scale no differences were detected in the variables selected by each species (Fig. 1) , but at the finer scale differences emerged in their use of vertical habitat (F (1,28)*stratum*species 5 6.84, P 5 0.01; Fig. 2 ). M. paulensis used the ground more (83.3% of distance traveled) than M. incanus (50.1%), whereas the reverse was true for understory use (understory use by M. paulensis 5 16.6% and by M. incanus 5 41.0%). Only M. incanus ascended to the canopy, although this stratum was seldom used (8.9%).
DISCUSSION
Despite expenditure of much trap effort, bait that had been used previously with success in the study site (20% capture rate-D. A. Gaspar, Veris Faculdades, pers. comm.), and appropriate sampling protocols (Leiner and Silva 2007b; Mustrangi and Patton 1997) , both M. incanus and M. paulensis were captured in small numbers. The forest remnants possibly provided unsuitable habitat or both species were genuinely uncommon; further tests are needed to evaluate these suggestions. Irrespective of the small sample sizes, the 2 marsupial species demonstrated clear selection for habitat structures at the mesohabitat scale, associating strongly with vertical structure up to 0.5 m above the ground. Earlier studies on M. incanus similarly have noted this species to be associated with the presence of lianas and high canopy cover (Palma 1996) , and also with understory areas that provide horizontal structure (Puettker et al. 2008) . Selection of habitats with a dense and low understory could reduce risk of predation, 1st by allowing animals to move along covered paths that would hide them from predators, and 2nd by providing bolt-holes or opportunities to climb above the ground once detected. Other marsupials also select habitat at a mesoscale, with local distributions being determined by vegetation cover and the benefits this provides for foraging and protection against predators (Stokes et al. 2004 ). Selection of habitat at this scale may be common among small mammals; covered areas reduce predation risks (Stokes et al. 2004 ) and also can offer competitively inferior species opportunities to avoid contact with dominant congeners (Dickman 1986 ). In accordance with its strong selection for vertical structure at the mesohabitat scale, M. incanus also was associated with this aspect of habitat, and plant cover, at the microhabitat scale. However, at this scale M. incanus used places with greater vertical obstruction at lower (between 0 and 0.5 m) and higher (between 0.5 and 1.0 m) strata in the forest. The scansorial habits of M. incanus, which often uses the understory, plus the protection against predators and availability of fruits in both strata, could explain why M. incanus preferred places with much vertical obstruction between 0 and 1.0 m at the microhabitat scale. The lack of any evident microhabitat selection in M. paulensis could be because we did not measure factors that are important for microhabitat selection in this species or because of constraints in food availability or predation risk that overrode the importance of habitat.
The very low numbers of both species in our forest remnants prevented a clear evaluation of the hypothesis that M. incanus and M. paulensis should partition habitat due to potential competition. Low densities of both species could mean that the resources they share are not limiting and hence that any competition is too weak to have detectable effects. The observed patterns of strong overlap in the selection of sites containing vertical obstruction in the half meter above the ground could be due to similar ecological requirements and morphology of the 2 species. Conversely, differential patterns of microhabitat selection could reflect intrinsic habitat preferences of each species. Although competition probably is weak, it could lead to habitat segregation if space or suitable vegetation in the small forest remnants act as limiting resources for the 2 species.
Vertical partitioning of forest strata is common among sympatric marsupials (Cunha and Vieira 2002) and was proposed by Leiner and Silva (2007a) to facilitate the local coexistence of M. incanus and M. paulensis. Our results support Leiner and Silva (2007a) in showing that M. incanus made more use of the understory than its congener, whereas M. paulensis moved mostly on the ground. Nevertheless, this result does not confirm that competition is responsible for vertical partitioning, which could simply reflect intrinsic patterns of habitat use. In general, both species used the ground strata more than the understory, which is used 20-40% of the time (Leiner and Silva 2007a; Loretto and Vieira 2008) . However, M. paulensis uses the ground more frequently when in sympatry with M. incanus. Loretto and Vieira (2008) argued that climbing in trees could be a tactic to avoid conspecifics. This might be true also in the Marmosops species that we studied but, if competition does occur, we suggest that it might serve further as strategy to avoid encounters with aggressive congenerics.
RESUMO
A importância relativa dos fatores que influenciam a seleção de hábitats por animais geralmente varia de acordo com a escala espacial. O objetivo desse trabalho foi testar as seguintes hipóteses: a importância de diferentes fatores na seleção de hábitats por espécies simpátricas do gênero Marmosops varia de acordo com a escala de observação; e uso de hábitat funciona como um mecanismo para garantir a coexistência dessas duas espécies, de forma que essas espécies devem selecionar diferentes componentes do hábitat e/ou apresentar segregação no uso vertical do espaço. N escala do meso-hábitat, ambas as espécies selecionaram áreas com subbosque denso, especialmente maior obstrução vertical entre 0-0.5 m acima do solo. Na escala mais fina, do micro-hábitat, foram detectados padrões contrastantes de seleção para cada espécie. Enquanto M. incanus preferiu locais com maior estruturação vertical entre 0.5 e 1.0 m, M. paulensis não apresentou padrões claros de seleção de hábitat. Esse resultado aponta a influência da escala de observação nos padrões de seleção de hábitat. Apesar das espécies não apresentarem segregação na seleção de componentes do hábitat, houve segregação no uso vertical do espaço,o que pode estar relacionado com características intrínsecas das espécies ou com a competição potencial entre as mesmas.
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